Very recently, Agarwal et al. (Fixed Point Theory Appl. 2012:40, 2012) initiated the study of fixed point theorems for mappings satisfying cyclical generalized contractive conditions in complete partial metric spaces. In the present paper, we study some fixed point theorems for a mapping satisfying a cyclical generalized contractive condition based on a pair of altering distance functions in complete partial metric spaces. Also, we introduce an example and an application to support the usability of our paper. MSC: Primary 54H25; secondary 47H10
Introduction
The existence and uniqueness of fixed and common fixed point theorems of operators has been a subject of great interest since Banach [] proved the Banach contraction principle in . Many authors generalized the Banach contraction principle in various spaces such as quasi-metric spaces, generalized metric spaces, cone metric spaces and fuzzy metric spaces. Matthews [] introduced the notion of partial metric spaces in such a way that each object does not necessarily have to have a zero distance from itself and proved a modified version of the Banach contraction principle. Afterwards, many authors proved many existing fixed point theorems in partial metric spaces (see [-] 
for examples).
We recall below the definition of partial metric space and some of its properties.
Definition  []
A partial metric on a nonempty set X is a function p : X × X → R + such that for all x, y, z ∈ X:
y) ≤ p(x, z) + p(z, y) -p(z, z).
A partial metric space is a pair (X, p) such that X is a nonempty set and p is a partial metric on X. It is clear that, if p(x, y) = , then from (p  ) and (p  ), x = y. But if x = y, p(x, y) may not be . The function p(x, y) = max{x, y} for all x, y ∈ R + defines a partial metric on R + . http://www.fixedpointtheoryandapplications.com/content/2012/1/165
Each partial metric p on X generates a T  topology τ p on X which has as a base the family of open p-balls {B p (x, ε) : x ∈ X, ε > }, where B p (x, ε) = {y ∈ X : p(x, y) < p(x, x) + ε} for all x ∈ X and ε > .
If p is a partial metric on X, then the function d p : X × X → R + given by
is a metric on X.
Definition  Let (X, p) be a partial metric space. Then () A sequence {x n } in a partial metric space (X, p) converges to a point x ∈ X if and only if p(x, x) = lim n→∞ p(x, x n ). () A sequence {x n } in a partial metric space (X, p) is called a Cauchy sequence iff lim n,m→∞ p(x n , x m ) exists (and is finite). () A partial metric space (X, p) is said to be complete if every Cauchy sequence {x n } in X converges, with respect to τ p , to a point
A such that {x n } converges to some x ∈ X, then x ∈ A.
Remark  The limit in a partial metric space is not unique. For some work on altering distance function, we refer the reader to [-]. The purpose of this paper is to study some fixed point theorems for a mapping satisfying a cyclical generalized contractive condition based on a pair of altering distance functions in partial metric spaces. http://www.fixedpointtheoryandapplications.com/content/2012/1/165
Main result
We start with the following definition. 
Definition
for all x ∈ A and y ∈ B. From now on, by ψ and φ we mean altering distance functions unless otherwise stated.
In the rest of this paper, N stands for the set of nonnegative integer numbers.
Theorem  Let A and B be nonempty closed subsets of a complete partial metric space (X, p). If T : X → X is a cyclic (ψ, φ, A, B)-contraction, then T has a unique fixed point
Proof Let x  ∈ A. Since TA ⊆ B, we choose x  ∈ B such that Tx  = x  . Also, since TB ⊆ A, we choose x  ∈ A such that Tx  = x  . Continuing this process, we can construct sequences {x n } in X such that x n ∈ A, x n+ ∈ B, x n+ = Tx n and x n+ = Tx n+ . If x n  + = x n  + for some n ∈ N, then x n  + = Tx n  + . Thus, x n  + is a fixed point of T in A ∩ B. Thus, we may assume that x n+ = x n+ for all n ∈ N.
Given n ∈ N. If n is even, then n = t for some t ∈ N. By (.), we have
By (p  ), we have
Therefore, φ(p(x t+ , x t+ )) = , and hence p(x t+ , x t+ ) = . By (p  ) and (p  ), we have x t+ = x t+ , which is a contradiction. Therefore,
Hence,
If n is odd, then n = t +  for some t ∈ N. By (.), we have
Therefore, φ(p(x t+ , x t+ )) = , and hence p(x t+ , x t+ ) = . By (p  ) and (p  ), we have x t+ = x t+ , which is a contradiction. Therefore,
From (.) and (.), we have {p(x n+ , x n ) : n ∈ N} is a nonincreasing sequence and hence there exists r ≥  such that
Also, from (.) and (.), we have
Letting n → +∞ in (.) and using the fact that ψ and φ are continuous, we get that
ψ(r) ≤ ψ(r) -φ(r). http://www.fixedpointtheoryandapplications.com/content/2012/1/165
Therefore, φ(r) =  and hence r = . Thus
By (p  ), we get that
Next, we show that {x n } is a Cauchy sequence in the metric space (A ∪ B, d p ). It is sufficient to show that {x n } is a Cauchy sequence in (A ∪ B, d p ) . Suppose the contrary; that is, {x n } is not a Cauchy sequence in (A ∪ B, d p ) . Then there exists >  for which we can find two subsequences {x m(i) } and {x n(i) } of {x n } such that n(i) is the smallest index for which
This means that
From (.), (.) and the triangular inequality, we get that
On letting i → +∞ in the above inequalities and using (.), we have
Again, from (.) and the triangular inequality, we get that Letting i → +∞ in the above inequalities and using (.) and (.), we get that
Since
for all x, y ∈ X, then
By (.), we have
Letting i → +∞ and using the continuity of φ and ψ, we get that
Therefore, we get that φ(  ) = . Hence, =  is a contradiction. Thus {x n } is a Cauchy sequence in (A ∪ B, d p ) . Since (X, p) is complete and A ∪ B is a closed subspace of (X, p), Moreover, since {x n } is a Cauchy sequence in the metric space (A ∪ B, d p ), we have
From the definition of d p we have
Letting n, m → +∞ in the above equality and using (.) and (.), we get
Thus by (.), we have u, u) , {x n } is a sequence in A, and A is closed in (X, p), we have u ∈ A. Similarly, we have u ∈ B, that is u ∈ A ∩ B. Again, from the definition of p, we have
Letting n → +∞ in the above inequalities and using (.) and (.), we get that
Now, we claim that Tu = u. Since x n ∈ A and u ∈ B, by (.) we have
Letting n → +∞, we get that
Therefore, φ(p(u, Tu)) = . Since φ is an altering distance function, p(u, Tu) = , that is, u = Tu. http://www.fixedpointtheoryandapplications.com/content/2012/1/165 Therefore, u is a fixed point of T. To prove the uniqueness of the fixed point, we let v be any other fixed point of T in A ∩ B. It is an easy matter to prove that p(v, v) = . Now, we prove that u = v. Since u ∈ A ∩ B ⊆ A and v ∈ A ∩ B ⊆ B, we have 
